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FIG . 2 

ELECTROLYTE FILLING STEP 

PRESSING - JIG PRESSING STER 

BATTERY CELL SEALING STEP 
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FIG . 4 

DEGASSING STER 

PRESSING - JIG PRESSING STER 
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1 

5 

10 

15 

US 10,686,208 B2 
2 

APPARATUS AND METHOD FOR Meanwhile , in the manufacturing process of the battery 
MANUFACTURING BATTERY CELL cell , air bubbles are formed on the inner surface of the 

battery cell due to various factors , and unless the air bubbles 
CROSS - REFERENCE TO RELATED are removed from the surface of the battery cell , they may 

APPLICATION cause problems that the performance of the battery cell is 
degraded , and moreover , the service life of the battery cell 

This application claims priority to Korean Patent Appli is reduced . 
cation No. 10-2017-0016185 filed on Feb. 6 , 2017 the Therefore , the air bubbles on the surface of the battery cell 
disclosure of which is incorporated herein by reference in its should be removed , and it has been done by providing a 
entirety . separate electrolyte filling device so that the air bubbles 

frequently generated in the electrolyte filling step and degas 
TECHNICAL FIELD sing step during the battery cell manufacturing process are 

discharged to the outside when the electrolyte is filled in the 
The present disclosure relates to an apparatus and a battery cell , or by using a general pressing device used in 

method for manufacturing a battery cell , and more particu degassing . 
larly , to an apparatus and a method for manufacturing a However , the above - mentioned electrolyte filling device 
battery cell which removes the air bubbles formed in the has a structure in which a separate air bubble path is 
battery cell by pressing with a pressing jig having a semi provided aside from the electrolyte filling path , and when a 
elliptical pressing part . 20 large amount of electrolyte is filled to speedily manufacture 

the battery cell , the generated air bubbles may not be 
RELATED ART discharged through the air bubble path . 

In addition , when a small amount of electrolyte is filled to The pouch - type lithium secondary battery ( hereinafter prevent the occurrence of air bubbles , there is a problem that 
referred to as a battery cell ) , as a unit cell constituting a 25 the lead time for manufacturing a battery cell is increased . 
battery , has flexibility , a relatively free shape , a light weight , Meanwhile , there is another problem that pressing force is 
and excellent safety , and thus has increasing demand as a not uniformly distributed during pressing because a general 
power source for mobile electronic devices , such as smart pressing device has a flat - plate shape , so that there may be 
phones , camcorders , and laptop computers . remaining air bubbles when a large amount of air bubbles 

The battery cell has a structure in which a plurality of 30 are present . 
positive electrodes ( e.g. , aluminum foils ) and a plurality of Thus , the development of a technique for more efficiently 
negative electrodes ( e.g. , copper foils ) are laminated with and quickly removing the air bubbles formed on the inner 
separators therebe een , and a positive electrode tab and a surface of the battery cell is demanded . 
negative electrode tab are respectively welded to the positive KR1453126B is an example of related art . 
electrodes and the negative electrodes and are then enclosed 35 
and sealed with an aluminum pouch . SUMMARY 
Manufacturing processes of such battery cells are roughly 

divided into three processes including an electrode process , The present disclosure provides an apparatus and a 
an assembly process , and a formation process , which are method for manufacturing a battery cell which removes the 
sequentially performed . 40 air bubbles formed on the inner surface of the battery cell . 
More specifically , among the three processes , in the In accordance with an exemplary embodiment , an appa 

electrode process of manufacturing the positive electrodes ratus for manufacturing a battery cell by which air bubbles 
and the negative electrodes , each of the materials is mixed of the battery cell are removed includes a pair of pressing 
at an appropriate ratio , and the positive electrodes are coated jigs each having a semi - elliptical pressing part formed on a 
with aluminum and the negative electrodes are coated with 45 contact surface contacting the battery cell and configured to 

apply a pressure to upper and lower portions of the battery 
Then , a slitting step is performed , in which the electrodes cell , and a support part configured to fix the battery cell 

are pressed and flattened into a certain thickness through a between the pair of pressing jigs , wherein a predetermined 
roll press and then slit according to the electrode sizes . pressure is applied to the pair of pressing jigs to discharge 

In addition , the assembly process among the three pro- 50 the air bubbles of the battery cell . 
cesses includes a notching step in which unnecessary por The pressing jigs may have larger sizes than the size of the 
tions are removed from the electrodes , a stack and folding battery cell . 
step in which the positive electrode materials , the separators , The pair of pressing jigs may discharge the air bubbles by 
and the negative electrode materials are alternately lami further applying a predetermined amount of heat when 
nated and then folded multiple times according to the battery 55 pressing the battery cell . 
capacity , or a winding step in which the electrodes and the The pressing parts of the pair of pressing jigs may be 
separators are overlapped and rolled . formed of a flexible material . 

Then , a step is performed in which the positive electrode In accordance with another exemplary embodiment , a 
materials , the separators , and the negative electrode mate method for manufacturing a battery cell by removing air 
rials , which are folded or rolled , are packaged with an 60 bubbles of the battery cell includes filling an electrolyte into 
aluminum packaging material , and are sealed in a vacuum the battery cell having an electrolyte filling path formed on 
state after an electrolyte is added thereinto . one side or both sides thereof , pressing with a pair of 

Finally , the formation process among the three processes pressing jigs so that the air bubbles formed by the electrolyte 
is a process in which the battery cell is activated while the filling are discharged to the outside through the electrolyte 
charge / discharge of the assembled battery cell is repeated , 65 filling path , and removing the electrolyte filling path and 
and a degassing step in which the gas generated in the sealing the battery cell after pressing with the pair of 
battery cell during the activation is discharged is performed . pressing jigs is performed . 

copper foils . 
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Pressing with the pair of pressing jigs may be performed the corresponding description part of the present disclosure . 
for a predetermined time . Accordingly , the terms used in the present disclosure should 

Pressing with the pair of pressing jigs may further apply be defined on the basis of the meanings the terms have and 
a predetermined amount of heat when pressing the battery the contents of the entirety of the present disclosure rather 
cell . 5 than defined by simple names of the terms . 

In accordance with yet another exemplary embodiment , a 
method for manufacturing a battery cell by removing air Embodiment 1 
bubbles of the battery cell includes discharging a gas gen 
erated through a formation process from inside the battery Next , an apparatus for manufacturing a battery cell in 
cell having an gas discharge path formed on one side or both 10 accordance with an exemplary embodiment will be 
sides thereof , pressing with a pair of pressing jigs so that the described . 
air bubbles remaining on the inner surface of the battery cell An apparatus for manufacturing a battery cell in accor 
is discharged to the outside of the battery cell , and removing dance with an exemplary embodiment has a semi - elliptical 
the gas discharge path and sealing the battery cell after pressing part under a general pressing jig such that air pressing with the pair of pressing jigs is performed . bubbles of the battery cell may efficiently and quickly be Pressing with the pair of pressing jigs may be performed removed . for a predetermined time . FIG . 1 is a structural view of an apparatus for manufac Pressing with the pair of pressing jigs may further apply 
a predetermined amount of heat when pressing the battery turing a battery cell in accordance with an exemplary 

embodiment . cell . Referring to FIG . 1 , an apparatus for manufacturing a 
BRIEF DESCRIPTION OF THE DRAWINGS battery cell in accordance with an exemplary embodiment is 

configured to include a pair of pressing jigs 120 each having 
Exemplary embodiments may be understood in more a semi - elliptical pressing part on a contact surface contact 

detail from the following description taken in conjunction 25 ing a battery cell 110 to apply a pressure on the upper and 
with the accompanying drawings , in which : lower portions of the battery cell and a support part 130 

FIG . 1 is a structural view of an apparatus for manufac which fixes the battery cell 110 between the pair of pressing 
turing a battery cell in accordance with an exemplary jigs 120 . 
embodiment ; The pair of pressing jigs 120 are devices which press the 

FIG . 2 is a flowchart of a method for manufacturing a 30 battery cell 110 with a predetermined pressure so that the air 
battery cell in accordance with a first exemplary embodi bubbles of the battery cell are discharged . 
ment ; Each of the components of the apparatus for manufactur 

FIG . 3 is a schematic view of a pressing - jig pressing step ing the battery cell will be described below in more detail . 
in a method for manufacturing a battery cell in accordance First , since the battery cell 100 generally uses a lithium with a first exemplary embodiment ; and based secondary battery , the structure of the battery cell is FIG . 4 is a flowchart of a method for manufacturing a configured in a shape in which a plurality of positive battery cell in accordance with a second exemplary embodi electrodes ( e.g. , aluminum foils ) and a plurality of negative ment . electrodes ( e.g. , copper foils ) are laminated with separators 

DETAILED DESCRIPTION 40 disposed therebetween , and a positive electrode tab and a 
negative electrode tab are respectively welded to the positive 

Hereinafter with reference to the features disclosed in the electrodes and the negative electrodes and are then enclosed 
accompanying drawings , exemplary embodiments will be and sealed with an aluminum pouch . 
described in detail . However , the present disclosure is not In the battery cell 110 with such a structure , air bubbles 
restricted or limited by the exemplary embodiments . Rather , 45 are formed on an inner surface of the battery cell due to 
these embodiments are provided so that this disclosure will various factors , and it can be considered that the air bubbles 
be thorough and complete , and will fully convey the scope are generally formed between the electrodes and the sepa 
of the inventive concept to those skilled in the art . rators . 

Although the terms such as “ first ” and “ second ” are used In addition , the air bubbles are mainly formed in an 
herein to describe various elements , these elements should 50 assembly process and a formation process among the manu 
not be limited by these terms . The terms are only used to facturing processes of the battery cell . distinguish one component from other components . For In addition , each of the pair of pressing jigs 120 may have example , without departing from the scope of the present a semi - elliptical pressing part on the contact surface con invention , a first component may be referred to as a second tacting the battery cell 110 and be configured as one pair so component , and similarly , the second component may also 55 
be referred to as the first component . In the following as to apply pressures to the upper and lower portions of the 

battery cell 110 . description , the technical terms are used only for explaining 
a specific exemplary embodiment while not limiting the In addition , since air bubbles are generally formed more 
present disclosure . The terms of a singular form may include easily on a central portion than on edge portions of the 
plural forms unless referred to the contrary . battery cell , the pressing parts of the pair of pressing jigs 120 

Terms used in the present invention is selected as general are formed in semi - elliptical shapes so as to apply a stronger 
terms as widely used as possible while considering functions pressure to the central portion than to the peripheral por 
in the present invention , but these may be changed according tions . 
to intent of a person skilled in the art , a precedent , an advent In addition , since the pair of pressing jigs 120 use a lower 
of new technique , or the like . In addition , in a specific case , 65 pressure than a typically used pressure due to the semi 
there are terms arbitrarily selected by applicants , and in this elliptical shape , the amount of electrolyte discharged during 
case , the meaning of the terms will be described in detail in pressing for removing the air bubbles may be reduced . 

35 

60 
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Also , the pair of pressing jigs 120 are provided in sizes The electrolyte filling step S210 is a step in which an 
larger than the size of the battery cell , such that the entire electrolyte is filled into the battery cell by using the elec 
surface of the battery cell may receive pressure by a single trolyte filling path formed on one side or both sides of the 
press . battery cell . 

In addition , the pressing part of the pair of pressing jigs During the assembly process , this step is performed after 
120 may be formed of a pliable , elastic silicon - based rubber a notching step in which unnecessary portions are removed 
material such as polydimethylsiloxane ( PDMS ) , and also be from the electrodes , a stack and folding step in which 
formed of a heat conductive material , such as a mixture of positive electrode materials , separators , and negative elec 
a flexible , elastic conductive filler and rubber , in order to trode materials are alternately laminated and then folded 
transfer heat more effectively . 10 multiple times based on the battery capacity , or a winding 

step in which electrodes and the separators are overlapped As such , when the pair of pressing jigs 120 are formed of 
a flexible , resilient material , the pressure of the pressing jigs and rolled , and a packaging step in which the assembly is 

enclosed with an aluminum film packaging material . 120 during pressing may be sequentially and globally Accordingly , the structure of one battery cell is completed 
applied from the central portion to the edge portions of the 15 when the electrolyte is filled and then sealed . battery cell 110 . In addition , a lithium salt - based material is generally used Also , the pair of pressing jigs 120 may additionally as the electrolyte , and hexafluoride lithium phosphate 
generate heat and apply not only a pressure but also heat ( LiPF ) is mainly used . 
when the battery cell is pressed , and thus allow the air In addition , the electrolyte filling path may be formed on 
bubbles formed on the inner surface of the battery cell to be 20 only one side for easy sealing or also be formed on both 
effectively removed . sides facing each other for quick filling of the electrolyte . 

Also , the pair of pressing jigs 120 may apply a pressure When the electrolyte filling path is formed on both sides , 
by the operations of upper and lower hydraulic cylinders , but the electrolyte filling path is configured such that air may be 
exemplary embodiments are not limited thereto . discharged from the inside but liquid may be prevented from 

In addition , the support part 130 is a device which fixes 25 being discharged so that the electrolyte already filled may 
the battery cell between the pair of pressing jigs 120 , and not be discharged through the electrolyte filling path . 
grips and fixes wide side surface portions of the battery cell , In addition , the pressing - jig pressing step S220 is a step 
but exemplary embodiments are not limited thereto . in which after the electrolyte filling step S210 is performed , 

Accordingly , the support part 130 allows the entire sur a pair of pressing jigs 120 are pressed so that air bubbles 
face of the battery cell to be pressed while preventing the 30 formed in the battery cell 110 are discharged to the outside . 
battery cell from deviating when the battery cell is pressed . This pressing - jig pressing step S220 will be described 

below in more detail with reference to FIG . 3 . 
Embodiment 2 FIG . 3 is a schematic view of a pressing - jig pressing step 

in a method for manufacturing a battery cell in accordance 
Next , a method for manufacturing a battery cell in accor- 35 with an exemplary embodiment . 

dance with an exemplary embodiment will be described . Referring to FIG . 3 , firstly , at the moment when the pair 
A method for manufacturing a battery cell in accordance of pressing jigs 120 initially contact the battery cell , air 

with an exemplary embodiment is a battery cell manufac bubbles formed on a central portion are displaced to periph 
turing method including a step of removing air bubbles that eral portions as the pressing parts formed on a lower portion 
are formed in the battery cell when an electrolyte is filled in 40 of the pressing jigs press the central portion of the battery 
the battery cell . cell ( a central portion pressing step : ( a ) of FIG . 3 ) . 

FIG . 2 is a flowchart of a method for manufacturing a Then , since the pair of pressing jigs 120 are made of a 
battery cell in accordance with a first exemplary embodi flexible , elastic material , the pressure of the pressing parts is 
ment . sequentially applied from the central portion of the battery 

Referring to FIG . 2 , in a method for manufacturing a 45 cell to peripheral portions , and the air bubbles displaced to 
battery cell in accordance with a first exemplary embodi the peripheral portions in the central portion pressing step 
ment , an electrolyte is firstly filled into a battery cell having ( a ) of FIG . 3 are gradually displaced to edges of the battery 
an electrolyte filling path formed on one side or both sides cell and discharged to the outside ( a peripheral portion 
thereof ( an electrolyte filling step : S210 ) , and when the pressing step ( b ) of FIG . 3 ) . 
electrolyte is completely filled , a pressing jig squeezes the 50 As such , the contact surfaces of the pressing parts are 
battery cell ( a pressing - jig pressing step : S220 ) so that air expanded from the central portion of the battery cell to the 
bubbles formed in the battery cell when the electrolyte is peripheral portions and allow the air bubbles to be dis 
filled is discharged . charged to the outside . 

In addition , after pressing with the pressing jig , the In addition , the pressing parts of the pair of pressing jigs 
electrolyte filling path is removed , and the battery cell is 55 120 may be formed in semi - elliptical shapes , and thus , the 
sealed ( a battery cell sealing step : S230 ) . air bubbles may effectively be removed even when a smaller 

In general , the manufacturing processes of the battery cell pressure is applied than a typical pressing jig . 
are roughly divided into three processes , such as an elec Thus , in the pressing - jig pressing step S220 , the pair of 
trode process , an assembly process , and a formation process , pressing jigs 120 are pressed for a predetermined time , and 
and air bubbles are usually formed in the assembly process 60 the time may be set inversely proportional to the applied 
and the formation process . pressure . 

Accordingly , the first exemplary embodiment will discuss In addition , the number of times repeating the pressing - jig 
a method with which a battery cell is manufactured by pressing step S220 is set to two times or more in the first 
removing air bubbles formed in an electrolyte filling step exemplary embodiment to effectively remove the air 
during the above - mentioned assembly process . 65 bubbles , and to less than 7 times to reduce a lead time . The 

Each of the steps of the method for manufacturing the value is not limited thereto , but may be changed according 
battery cell will be described below in more detail . to a user . 
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Also , the pair of pressing jigs 120 in the pressing - jig Thus , the pressing - jig pressing step S420 in which the 
pressing step S220 may allow the air bubbles to be effec battery cell 110 is pressed by a pair of pressing jigs 120 is 
tively removed by applying not only pressure but also a performed , and this will be described in more detail below . 
predetermined amount of heat . The pressing - jig pressing step S420 is a step , in which the 

In addition , the air bubbles discharged to the outside by 5 pressing jigs are pressed so that the air bubbles remaining 
being pressed in the pressing - jig pressing step S220 are after the gas discharge step S410 is discharged to the outside 
discharged to the outside through the electrolyte filling path . of the battery cell 110 . 

Also , in the pressing - jig pressing step S220 , the pair of This pressing - jig pressing step S420 will be described 
pressing jigs 120 may apply a pressure by the operations of below in more detail with reference to FIG . 3 . 
upper and lower hydraulic cylinders , but exemplary embodi Referring to FIG . 3 , firstly , at the moment when the pair 
ments are not limited thereto . of pressing jigs 120 initially contact the battery cell , air 

In addition , the battery cell sealing step S230 is a step in bubbles formed on a central portion are displaced to periph 
which the electrolyte filling path is removed and the battery eral portions as the pressing parts formed on lower portions 
cell is sealed after the pressing - jig pressing step S220 is of the pressing jigs press the central portion of the battery 
performed cell ( a central portion pressing step : ( a ) of FIG . 3 ) . 

In a general method of sealing the battery cell , the battery Then , since the pair of pressing jigs 120 are made of a 
cell is sealed by thermally fusing an aluminum film pack flexible , elastic material , the pressure of the pressing parts is 
aging material constituting the outer portion of the battery sequentially applied from the central portion of the battery 
cell . 20 cell to peripheral portions , and the air bubbles displaced to 

the peripheral portions in the central portion pressing step 
Embodiment 3 ( a ) of FIG . 3 are gradually displaced to peripheral portions 

of the battery cell and discharged to the outside ( a peripheral 
Next , a method for manufacturing a battery cell in accor portion pressing step ( b ) of FIG . 3 ) . 

dance with a second exemplary embodiment will be 25 As such , the contact surfaces of the pressing parts are 
described . expanded from the central portion of the battery cell to the 

A method for manufacturing a battery cell in accordance peripheral portions and allow the cavities to be discharged to 
with the exemplary embodiment is a method in which the the outside . 
battery cell is manufactured such that air bubbles formed in In addition , the pressing parts of the pair of pressing jigs 
the battery cell during a formation process are removed . 30 120 may be formed in semi - elliptical shapes , and thus , the 

FIG . 4 is a flowchart of a method for manufacturing a air bubbles may effectively be removed even when a smaller 
battery cell in accordance with the second exemplary pressure is applied than what is applied to a typical pressing 
embodiment . jig . 

Referring to FIG . 4 , the method for manufacturing a Thus , in the pressing - jig pressing step S420 , the pair of 
battery cell in accordance with the exemplary embodiment 35 pressing jigs 120 are pressed for a predetermined time , and 
firstly discharges the gas generated during a formation the time may be set inversely proportional to the applied 
process from the inside of the battery cell 110 having a gas pressure . 
discharge path on one side or both sides thereof ( a gas In addition , the number of times performing the pressing 
discharge step : S410 ) , and squeezes the cavities remaining jig pressing step S420 is set to two times or more in the 
after discharging the gas to be discharged to the outside of 40 second exemplary embodiment to effectively remove the air 
the battery cell 110 by a pressing jig ( a pressing - jig pressing bubbles , and to less than 5 times to reduce the lead time . The 
step : S420 ) . value is not limited thereto , but may be changed according 

After performing the pressing - jig pressing step S420 , the to a user . 
gas discharging path is removed and the battery cell is sealed Also , the pressing jigs 120 in the pressing - jig pressing 
( a battery cell sealing step : S430 ) . 45 step S420 may allow the air bubbles to be effectively 

Each of the steps of the method for manufacturing the removed by applying not only pressure but also a predeter 
battery cell will be described below in more detail . mined amount of heat . 

The gas discharging step S410 is a step in which the gas In addition , the air bubbles discharged to the outside by 
generated through the formation process is discharged from being pressed in the pressing - jig pressing step S420 are 
the inside of the battery cell 110 having the gas discharge 50 discharged to the outside through the gas discharge path . 
path on one side or both sides thereof . Also , in the pressing - jig pressing step S420 , the pair of 

This is a degassing step in which the battery cell is pressing jigs 120 may apply a pressure by the operations of 
subjected to formation while the charge / discharge of the upper and lower hydraulic cylinders , but exemplary embodi 
assembled battery cell is repeated during the formation step , ments are not limited thereto . 
and the gas generated in the battery cell during the formation 55 In addition , the battery cell sealing step S430 is a step in 
is discharged . which the gas discharge path is removed and the battery cell 

In addition , the gas discharge path may be formed on only is sealed after the pressing - jig pressing step S420 is per 
one side for easy sealing or also be formed on both sides formed . 
facing each other for prompt discharge of the gas . In a general method of sealing the battery cell , the battery 

In addition , the gas discharge path is configured such that 60 cell is sealed by thermally fusing an aluminum film pack 
liquid is prevented from being discharged from the inside so aging material constituting the outer portion of the battery 
that the already filled electrolyte may not be discharged . cell . 

The gas which was not discharged in the the gas discharge In general , air bubbles are mainly formed in the assembly 
step S410 remains on the inner surface of the battery cell and process and the formation process , and the first and second 
forms air bubbles , and the air bubbles degrade the battery 65 exemplary embodiments are performed , but even when air 
cell performance and reduce the service life of the battery bubbles are formed in other processes , the air bubbles may 
cell . be removed by pressing with the pair of pressing jigs 120 . 
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In an apparatus and a method for manufacturing a battery on a contact surface contacting the battery cell and 
cell in accordance with exemplary embodiments , a pressing configured to apply a pressure to upper and lower 
jig provided with a semi - elliptical pressing part may squeeze portions of the battery cell , the pressure being applied 
the battery cell to remove air bubbles formed on the inner sequentially from a central portion of the battery cell to 
surface of a battery cell , and thus , a stable battery cell can first and second peripheral portions so as to displace the 
be manufactured . air bubbles to the first and second peripheral portions , 

The technical idea of the present disclosure has been wherein the first and second peripheral portions are 
specifically described with respect to the above embodi located on opposite sides of the battery cell ; and 
ments , but it should be noted that the foregoing embodi a support part configured to fix the battery cell between 
ments are provided only for illustration purposes and not for 10 the pair of pressing jigs , 
limiting the present disclosure . In addition , a person with an wherein the pressure is applied to the pair of pressing jigs 
ordinary skill in the technical field that the present disclosure to discharge the air bubbles from the first and second 
belongs to may carry out various embodiments within the peripheral portions to outside of the battery cell . 
scope of claims set forth herein . 2. The apparatus of claim 1 , wherein each of the pair of 
What is claimed is : 15 pressing jigs is larger than the battery cell . 
1. An apparatus for manufacturing a battery cell to remove 3. The apparatus of claim 1 , wherein the pair of pressing 

air bubbles from the battery cell , the apparatus comprising : jigs discharge the air bubbles by further applying a prede 
a pair of pressing jigs each having a semi - elliptical termined amount of heat when pressing the battery cell . 

pressing part made of a flexible , elastic material formed 


